A novel strategy utilizing ultrasound for antigen delivery in dendritic cell-based cancer immunotherapy.
In dendritic cell (DC)-based cancer immunotherapy, it is important that DCs present peptides derived from tumor-associated antigens on MHC class I, and activate tumor-specific cytotoxic T lymphocytes (CTLs). However, MHC class I generally present endogenous antigens expressed in the cytosol. We therefore developed an innovative approach capable of directly delivering exogenous antigens into the cytosol of DCs; i.e., a MHC class I-presenting pathway. In this study, we investigated the effect of antigen delivery using perfluoropropane gas-entrapping liposomes (Bubble liposomes, BLs) and ultrasound (US) exposure on MHC class I presentation levels in DCs, as well as the feasibility of using this antigen delivery system in DC-based cancer immunotherapy. DCs were treated with ovalbumin (OVA) as a model antigen, BLs and US exposure. OVA was directly delivered into the cytosol but not via the endocytosis pathway, and OVA-derived peptides were presented on MHC class I. This result indicates that exogenous antigens can be recognized as endogenous antigens when delivered into the cytosol. Immunization with DCs treated with OVA, BLs and US exposure efficiently induced OVA-specific CTLs and resulted in the complete rejection of E.G7-OVA tumors. These data indicate that the combination of BLs and US exposure is a promising antigen delivery system in DC-based cancer immunotherapy.